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High-performance Video Signal Switchers " Pb ;ﬁ%’

Video- Audio Signal Switchers ~.ree RoHS

for Car Navigation Car DVD Player

BH7649KS2 No.11066EAT05

@Description
BH7649KS2 is built-in video switch, audio switch and isolation amplifier in a single chip.

@Features
1) Video inputs selector: 7-inputs composite, Video outputs: 2-outputs 75Q video driver, 2-outputs AMP
2) Built in Video gain switch (-6dB / -3dB / 0dB / 3dB)
3) Builtin Video LPF switch (6.75MHz / Through)
4) Built in sag compensation circuit
5) Enables two load drivers
6) Video driver: Able to be used without load
7) Video driver : Able to be used without output coupling capacitor(one load)
8) Audio inputs selector: 5-inputs(Lch, Rch), Audio outputs : 2-outputs(Lch, Rch)
9) Built in Audio gain switch (0dB / -6dB)
10) Built in Audio LPF switch (24kHz / Through)
11) Built in MUTE function
12) Audio/Video all inputs: Built in isolator function
13) Selectable isolator function for different Audio/Video input channels
14) Serial control with I’C-BUS (I°C-BUS is compatible with fast mode of Version2.0)
15) Optional Slave address modifications (90H / 92H)

@Applications
Car navigation, Car DVD

@Absolute maximum ratings (Ta=+25°C)

Parameter Symbol Ratings Unit
Supply voltage VVcc VVeemax 10 \Y,
Supply voltage AVcc AVcecmax 10 \Y,
Power dissipation Pd 1900 *1 mwW
Input voltage range 1°C-BUS input ~
(scE)L, SDA) 9 9 P Vizcin -0.2 7.0 \Y;
Input voltage range Video selector, LOGIC
(VIN1, VRET1, VIN2, VRET2, VIN3, VRET3, VIN4, VRETA, ViN1 -0.2 ~ 51 \Y
VIN5, VRETS5, VING, VRETS6, VIN7, VRET7, ADR)
Input voltage range Video driver ~
(VI:E?NL VDIN2)g 9 Voin1 -0.2 VVce+0.2 Vv
Input voltage range Audio seletor
(LIN1, ARET1, RIN1, LIN2, ARET2, RIN2, LIN3, ARET3, RIN3, VAIN1 -0.2 ~ AVcc+0.2 V
LIN4, ARET4, RIN4, LIN5, ARET5, RIN5)
Storage temperature range Tstg -55~+125 °C

*1 When mounting on a 70mm X 70mm X 1.6mm 4-layer glass epoxy board
Reduced by 19mW/°C at Ta = +25°C or higher

@ Operating conditions
Parameter Symbol Ratings Unit
Supply voltage VVcc VVce +7.5 ~ +9.5 \Y,
Supply voltage AVcc AVce +7.5 ~ +95 \Y,
Operating temperature range Topr -40 ~ +85 °C

* This product is not designed for protection against radioactive rays.
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BH7649KS2

Technical Note

@Electric characteristic (Unless otherwise specified, Ta=+25°C, VVcc=8.5V, AVcc=8.5V)

Parameter Symbol - Limits Unit Conditions
Min. Typ. Max.
CHIP Circuit current1 ICC1 - 34 48 mA | No signal(VIDEO)
Circuit current2 ICC2 - 23 32 mA | No signal(AUDIO)
-6dB GVM6y | -6.4 -6.0 -5.6 dB | Vin=1.0Vpp, f=100kHz
-3dB GVM3y| -34 -3.0 -2.6 dB | Vin=1.0Vpp, f=100kHz
Voltage gain 0dB GVO0y -0.4 0.0 0.4 dB | Vin=1.0Vpp, f=100kHz
3dB GV3y 2.6 3.0 3.4 dB | Vin=1.0Vpp, f=100kHz
6dB GVéy 5.6 6.0 6.4 dB | Vin=1.0Vpp, f=100kHz
Frequency characteristics1 GF11y | 15 0.0 1.0 dB | Vin=1.0Vpp, f=6.75MHz/100kHz
[f=6.75MHz LPF MODE] GF12y - -30 -20 dB | Vin=1.0Vpp, f=27MHz/100kHz
oL mooe ade | OF2 | 08 | 09 | 19 | g3 | Lo SIOMME/IOOe
NS SeCCes?2 | ora 07 | 08 | 1s | o | UnelOugp SiOMHaIo0:
VIDEO Fa%gag:ﬁéagtlze_nosgg]s 23 GF2y 07 0.8 18 dB \élg;l(())(;/Bpp f=10MHz/100kHz
CoNSISenCei 24 Gra 0| 05 | 15 | o | Uneloupe SiOMHaIoO:
[F\;g‘gﬁ?ﬁy %%"L‘JC}‘ZTS“CS 3 GF3y | 30 | 05 | 10 | dB | Vin=1.0Vpp, f=15MHz
Maximum output level VOMy 26 - - Vp-p | f=10kHz, THD=1.0%
Cross talk CTy - -60 -50 dB | Vin=1.0Vpp, f=4.43MHz
MUTE attenuation MTy - -60 -50 dB | Vin=1.0Vpp, f=4.43MHz
Common mode rejection ratio CMRR - -60 -40 dB | Vin=1Vpp, f=20kHz
Voltage gain 0dB GV0a -0.4 0.0 0.4 dB Vini1Vrms, fi1 kHz
-6dB GV6a -6.4 -6.0 -5.6 dB Vin=1Vrms, f=1kHz
Frequency characteristics 1 GF11a -2.0 -0.5 1.0 dB Vin=1Vrms, f=24kHz/1kHz
[f=24kHz LPF MODE] GF12a - -26 -15 dB | Vin=1Vrms, f=96kHz/1kHz
Fﬁﬁgﬂgﬁﬁggéﬁ““cs’ 2 GF2a | 10 | 00 | 10 | dB |Vin=1Vrms, f=50kHz/1kHz
Total harmonic distortion THD+N - 0.002 0.1 % Vin=1Vrms, f=1kHz %1
Maximum output level VOMap 2.0 24 - Vrms | f=1kHz, THD<0.3% 1
AUDIO Cross talk CTa - -100 -85 dB Vin=2Vrms, f=1kHz 1
MUTE attenuation MTa - -100 -85 dB Vin=2Vrms, f=1kHz 1
ﬁ_e:gjgﬂgﬂiﬁéDE] Na ) 10 ) uVrms gKI:gROUGH MODE select)
[F]S:ezsLdkLﬁzl r|1_l%i’s:e,6I ODE] Na_Lpr _ 20 ) uVrms I.;K.OZUTL ROUT1(LPF select)
Common mode rejection ratio CMRR - -70 -40 dB Vin=1Vrms, f=1kHz
PSRR PSRRa - -50 - dB X3
[SCL,SDA]
VIL %4 Vin1L 0 - 1.0 \% Low Level input voltage
VIH X4 Vin1H 2.0 - 5.5 \% High Level input voltage
Input bias current IINI2C -10 0 10 uA
I’C | SDA output voltage VoL 0 - 0.4 \% at 3.0mA sink current
[ADR]
VIL Vin2L 0 - 1.0 \% Low Level input voltage
VIH Vin2H 2.0 - 51 \% High Level input voltage 5
Input impedance ZINaDR 70 100 130 kQ Pull-Down Resister

%1 400HzHPF + 30kHzLPF ON
%2 [IHF-AFilter ON

%3 Vin=0.3Vpp, f=100Hz at VCC, 30kHzLPF ON

¥4  <I’C-BUS(SCL,SDA) SPEC> VIL:-0.5[V]~0.3Vpp[V]. VIH:0.7 Vpp[V]~Vpp+0.5 or 5.5[V] (Vpp:I2C-BUS _Supply voltage)
<BH7649KS2> Be sure to use as VIL:0.0[V]~1.0[V], VIH:2.0[V]~5.5[V]

X5 We recommend that it is connect ADR Pin to 38Pin(VREG Pin) when ADR Pin is used as “H”.
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Technical Note

@Block Diagram (Audio block)
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Technical Note

@Block Diagram (Video block)
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Technical Note

@Package outlines

12.0+0.3 ,
10.020.2
39 27
HHAAHAAAAAAAR J
/ - Ny [~
40
CIC 26 E}
o wimm) :’
jan 1w i) )y
Sol BH7649KS2 = C}
jmin arm] J
aad [smew ssan] :l
z E e ot =
S fosn 3 J
82 oo som) EI
jam s m sim] i
o atw) El
I O wemm] :I
I .'.!1‘.'314 — "
L ELERELLE o
13
0.125%0.1
S ] Lot No.
< guyly il IS
e 85\ 0.30.1
hat
o
SQFP-T52(UNIT : mm)
Fig.3 Package outlines
@Pin assignment table
No. | 1/O Pin Name No. | I/O Pin Name No. | I/O Pin Name No. | I/O Pin Name
1 - VGND2 14 I LIN4 27 (0] VDOUTA1 40 I VRET1
2 | LIN1 15 I ARET4 28 (0] VDSAG1 41 I VIN2
3 | ARET1 16 I RIN4 29 (0] VDOUT2 42 I VRET2
4 | RIN1 17 I ADR 30 (0] VDSAG2 43 I VIN3
5 - ABIAS 18 I LIN5 31 - VGND1 44 I VRET3
6 | LIN2 19 I ARET5 32 | VDIN2 45 I VIN4
7 | ARET2 20 I RIN5 33 (0] VOUT2 46 I VRET4
8 | RIN2 21 - VBIAS 34 | VDIN1 47 I VIN5S
9 - AGND 22 0] LOUT1 35 (0] VOUT1 48 I VRET5
10 | LIN3 23 0] ROUT1 36 110 SDA 49 I VING
11 | ARET3 24 0] LOUT2 37 | SCL 50 I VRET6
12 | RIN3 25 0] ROUT2 38 (0] VREG 51 I VIN7
13 - AVcce 26 - VVce 39 | VIN1 52 I VRET7
Www.rohm.com 5/12 2011.04 - Rev.A
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Technical Note

@1°C—BUS Control specification

[’C-BUS Format (WRITE MODE)

SLAVE

S ADDRESS A | DATA1 A | DATA2 | A | DATA3 | A | DATA4 DATA5 | A | DATA6 | A | P

S : Start Condition

A : Acknowledge

P : Stop Condition

b7 b6 b5 b4 b3 b2 b1 b0

SLAVE
ADDRESS 1 0 0 1 0 0 ADR 0
DATA1 Video_SEL1 Video_SEL2 LPF_Video1 | LPF_Video2
DATA2 Video_Gain1 Video_Gain2 Clamp/Bias1 | Clamp/Bias2 | /\1°0-Power | Video_power
DATA3 Audio_SEL1 Audio_SEL2 0 LPF_Audio
DATA4 0 0 Audio_Gain1 | Audio_Gain2 0 0 0 0
DATAS5 Isolation_V1 | Isolation_V2 | Isolation_V3 | Isolation_V4 | Isolation_V5 | Isolation_V6 | Isolation_V7 0
DATA6 Isolation_A1 | Isolation_A2 | Isolation_A3 | Isolation_A4 | Isolation_A5 0 0 0

When power is turned on, all parts start from LOW condition.

[Prohibited matter] The terminal inputs of ADR do not change from start to stop condition. Operation error might happen.

www.rohm.com
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BH7649KS2

Technical Note

@Selecting input switch / Setting mode

Data name Status Data name Status Data name Status
Sets the slave address by . Input mode selectors . )
ADR ADR pin Clamp/Bias1 (Clamp/Bias1 : VDIN1) Isolation_V1 | Isolator function selectors (VIN1)
0:90H 0 : Clamp input mode 0:0n
ADRpin=“L" (VDOUT 1:direct drive) )
1:92H 1 : Bias input mode 1: Off
ADR pin="H" (VDOUT 1:output coupling “C”) )
. Signal input selectors ) Input mode selectors ) )
Video_SEL1 (Video_ SEL1) Clamp/Bias2 (Clamp/Bias2 : VDIN2) Isolation_V2 | Isolator function selectors (VIN2)
. 0 : Clamp input mode .
000 - VIN1 (VDOUT? direct drive) 0:0n
. 1 : Bias input mode i
001 : VIN2 (VDOUT2:output coupling “C”) 1 Off
. ) Power-off function selectors : .
010 : VIN3 ideo_power-off1 (VDIN1 - VDOUT1) Isolation_V3 | Isolator function selectors (VIN3)
011 : VIN4 0:0n 0:0n
100 : VINS 1: Off 1: Off
X . Power-off function selectors . .
101 : VIN6 ideo_power-off2 (VDIN2 - VDOUT?) Isolation_V4 | Isolator function selectors (VIN4)
110 : VIN7 0:0n 0:0n
111 : MUTE 1: Off 1: Off
) Signal input selectors . Signal input selectors ) .
Video_SEL2 (Video_SEL2) Audio_ SEL1 (Audio_ SEL1) Isolation_V5 | Isolator function selectors (VIN5)
000 : VIN1 000 : LIN1, RIN1 0:0n
001 : VIN2 001 : LIN2, RIN2 1: Off
010 : VIN3 010 : LIN3, RIN3 Isolation_V6 | Isolator function selectors (VING)
011 : VIN4 011 : LIN4, RIN4 0:0n
100 : VINS 100 : LIN5, RINS 1: Off
101 : VIN6 101 : MUTE Isolation_V7 | Isolator function selectors (VIN7)
110 : VIN7 110 : MUTE 0:0n
111 : MUTE 111 : MUTE 1: Off
. . ) Signal input selectors ) Isolator function selectors (LIN1,
LPF_Video1 |LPF function selectors of VOUT1 || Audio_ SEL2 (Audio_ SEL2) Isolation_A1 RINT)
0:6.75MHz 000 : LIN1, RIN1 0:0n
1: Through 001 : LIN2, RIN2 1: Off
LPF_Video2 | LPF function selectors of VOUT2 010 : LIN3, RIN3 Isolation_A2 | 'Selator f””Cti;’l‘ste)'e"t°rs (LIN2,
0:6.75MHz 011 : LIN4, RIN4 0:0n
1 : Through 100 : LIN5, RIN5S 1: Off
- . Output gain selectors . ) Isolator function selectors (LIN3,
Video_Gain1 (Video_Gain1) 101 : MUTE Isolation_A3 RIN3)
00 : -6dB 110 : MUTE 0:0n
01:-3dB 111 : MUTE 1: Off
. . LPF function selectors of . Isolator function selectors (LIN4,
10 : 0dB LPF_Audio LOUT1 and ROUTA Isolation_A4 RIN4)
11:3dB 0 : Through 0:0n
Video_Gain2 Output gain selectors 1: 24KkHz 1: Off
- (Video_Gain2) i} )
. . ) Output gain selectors ) Isolator function selectors (LIN5,
00 : -6dB Audio_ Gain1 (Audio_Gain1) Isolation_A5 RINS)
01:-3dB 0:0dB 0:0n
10:0dB 1:-6dB 1: Off
. . . Output gain selectors
11:3dB Audio_ Gain2 (Audio_Gain2)
0:0dB
1:-6dB
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BH7649KS2 Technical Note

@Application circuit example

C1:0.1pF(at CLAMP mode)
1.0pF(at BIAS mode)
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*4. When audio isolator is off
175 ohm Dri fi *2. When adjusting gain by external resistors. *3. When video isolator is off (Not only 6-8 pin, but also 10-12, 14-16, 18-20 pin)
. ohm Driver connection . . . " .
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Technical Note

ircuit diagram

BH7649KS2
@Evaluation board ¢
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Technical Note

@Evaluation board PCB layer
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BH7649KS2 Technical Note

@®Notes for use

(1)

)

©)

(4)

®)

(6)

()

®)

Absolute maximum ratings

If the absolute maximum ratings for applied voltage and/or operation temperature are exceeded, LS| damage may
result. Therefore, do not apply voltage or use in a temperature that exceeds these absolute maximum ratings. If it is
possible that absolute maximum ratings will be exceeded, use a physical safety device such as a fuse and make sure
that no conditions that might exceed the absolute maximum ratings will be applied to the LSI IC.

GND potential

Regardless of the operation mode, the voltage of the GND pin should be at least the minimum voltage. Actually check
whether or not the voltage at each pin, including transient phenomena, is less than the

GND pin voltage.

Thermal design

The thermal design should be done using an ample margin that takes into consideration the allowable dissipation
under actual use conditions. Perform thermal design in which there are adequate margins by taking into account the
allowable power dissipation in actual states of use.

Shorts between pins and mounting errors

When mounting LSI ICs onto the circuit board, make sure each LSI's orientation and position is correct. The ICs may
become damaged if they are not mounted correctly when the power is turned on. Similarly, damage may also result if a
short occurs, such as when a foreign object is positioned between pins in an IC, or between a pin and power supply or
GND connection.

Operation in strong electromagnetic field
When used within a strong electromagnetic field, evaluate carefully to avoid the risk of operation faults.

When not using a sag compensation circuit
Connect the sag compensation pin and output pin as closely as possible. There is a danger of high frequency
oscillation. Also make the distance from the output pin (OUT pin, SAG pin) to the 75Q resistance as short as possible.

When using a sag compensation circuit

Make the length of the output pin (OUT pin, SAG pin) and capacitor as short as possible. There is a danger of high
frequency oscillation. Also make the distance from the output pin (OUT pin, SAG pin) to the 75Q resistance as short
as possible. If these cautions is not observed in board layout, connect a capacitor (0.01uF~0.1uF) as short as
possible

VGND1(31pin), VGND2(1pin) and AGND(9pin) connection

When to float any one of GND pins(VGND1, VGND2 and AGND) during operation, the internal ESD protection diode
Between VGND1, VGND2 and AGND may be damaged by large current surge. If the abnormal design like floating any
one of GND pins is required, it is advisable to connect external diodes between GND pins. The connection detail of
external diodes is illustrated in Fig.7.

AGND O 9pin

* * BH7649KS2
VGND1 31pin
VGND2 1pin

* :1SR154-400(ROHM) etc.
Fig.7 External diodes
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BH7649KS2

Technical Note

@Ordering part number

B|D 7|6

K

S

T R R
Part No. Part No. Package Packaging and forming specification
KS2 : SQFP-T52 None: Tray
SQFP-T52
12003 <Tape and Reel information>
10.0+0.2 Container Tray (with dry pack)
G EEEEE T Quantity 1000pcs
40 e Direction of feed | Direction of product is fixed in a tray
o o
o| © o
a8 =
gls =
=10 1pin
LR R
1 13
9l f TR
:T —
S Elo15 ]
; 0.65 0.3+0.1

(Unit : mm)

#Order quantity needs to be multiple of the minimum quantity.
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Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein
illustrate the standard usage and operations of the Products. The peripheral conditions must
be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document.
However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or
implicitly, any license to use or exercise intellectual property or other rights held by ROHM and
other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the
use of such technical information.

The Products specified in this document are intended to be used with general-use electronic
equipment or devices (such as audio visual equipment, office-automation equipment, commu-
nication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard
against the possibility of physical injury, fire or any other damage caused in the event of the
failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM
shall bear no responsibility whatsoever for your use of any Product outside of the prescribed
scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or
system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical
instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-
controller or other safety device). ROHM shall bear no responsibility in any way for use of any
of the Products for the above special purposes. If a Product is intended to be used for any
such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

http://www.rohm.com/contact/
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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